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Arabic was used, which included socio-demographic data, obstetric history, knowledge about vitamins and folic acid and attitude
toward using them. The mean percentage scores for knowledge and attitude about vitamins and folic acid were calculated. The chi
squared test, Fisher’s exact test and Student’s t test were used.
Results: The mean score for knowledge about vitamins was 75.8 ± 12.70, and the mean score for knowledge that some factors
are teratogenic was 41.6 ± 9.53. All the women knew about possible sources of folic acid, and the mean attitude score was 67.1
± 13.40. The mean score for knowledge about folic acid of women who had ever been pregnant was 54.9 ± 9.04, and their mean
attitude score for vitamin and folic acid intake was 56.4 ± 10.55.
Conclusion: The women studied, especially those who had never married, had fairly little knowledge about vitamins and folic
acid and the teratogenic effects of certain substances. Women who had been pregnant also knew little about folic acid and had
a low attitude score with regard to both vitamins and folic acid.
Keywords: Attitude; Folic acid; Gravidity; Knowledge; Pregnancy; Vitamins
 2013 Taibah University. Production and hosting by Elsevier Ltd. All rights reserved.
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Proper maternal nutrition is important for coping with the ex-
tra demands for normal development of a growing fetus.
Although a pregnant woman is able to compensate for nutrient
deﬁciencies and excesses, she cannot provide the essential
nutrients for her child if she herself is deﬁcient.1 The most
important supplements are vitamins and folic acid.2
Vitamins are essential for the normal growth and develop-
ment of the fetus. If the mother is deﬁcient in one or more vita-
mins, the fetus may develop a deﬁciency disease; even minor
deﬁciencies can cause permanent damage.3 The beneﬁts of
some vitamin supplements in pregnancy are well established.3
Adequate folic acid intake during the preconception period
helps protect against a number of congenital malformations,
including neural tube defects.4 The risk is signiﬁcantly reduced
when supplemental folic acid is taken before conception and
during the ﬁrst month after conception.5,6 Supplementation
with folic acid has also been shown to reduce the risks for con-
genital heart defects, cleft lip,7 limb defects and urinary tract
anomalies.8 Folic acid deﬁciency during pregnancy may in-
crease the risk for preterm delivery, low birth weight and intra-
uterine fetal growth retardation and may increase the
homocysteine level in the blood, which may lead to spontane-
ous abortion and pregnancy complications, such as placenta
abruptio and pre-eclampsia.9
Therefore, pregnant women need knowledge about the use of
supplementary vitamins and folic acid. Assessment of the knowl-
edge gained is a ﬁrst step in the prevention of serious deﬁciency
complications.10 Little research has been conducted on the per-
ceptions of women in the Kingdom of Saudi Arabia about the
importance of vitamins and folic acid supplementation during
pregnancy. We therefore conducted a study to explore the
knowledge and attitude of women of reproductive age attending
the outpatient clinic at Taibah University main campus about
vitamin and folic acid supplements during pregnancy.
Materials and Methods
A cross-sectional survey was conducted with a convenience
sample of women aged 15–49 years attending the clinic be-
tween 13:00 and 15:00 daily during the period October–
November 2012. The 202 participants included students, work-
ers (or their relatives) and staff members, regardless of their
marital status. Informed consent was obtained from each par-
ticipant after explanation of the objectives of the study. The
study was carried out after approval by the Ethics Research
Committee of the Medical College, Taibah University. Wo-
men’s privacy and conﬁdentiality were assured.
An interviewing questionnaire in Arabic was developed,
which covered socio-demographic data (including marital sta-
tus, nationality, education level and work status), obstetric his-
tory, knowledge about vitamins and folic acid and attitudes
toward their use. A pilot study was carried out with 20 partic-
ipants to reﬁne the questionnaire, and its reliability was as-
sessed with Cronbach’s alpha (0.895).
The mean percentage scores for knowledge and attitude about
vitamins and folic acid were calculated from the formula:
Mean percentage score ¼
X
scores for selected variables
 100=Maximum possible score:
The answers to the questions that were considered in the
calculation were scored (1 for No and 2 for Yes for binary
questions, otherwise 1,2,3,..) and summated. The maximum
possible score for each question was then calculated from the
above formula. To calculate the mean percentage score, the
mean value was multiplied by 100.
Statistical analysis
SPSS package version 17 was used. Frequencies, percentages, pro-
portions, means and standard deviations were calculated. The chi
squared test, Fisher’s exact test and Student’s t test were used
appropriately. P-values were considered signiﬁcant at <0.05.
Results
The mean age of the women studied was 25.3 ± 7.08 years;
95.5% (193/202) had more than secondary education, while
only 36.6% (74/202) were working, with signiﬁcant differences
between never gravid and ever gravid women (p = 0.000, 0.043
and 0.000, respectively; Table 1). The mean gravidity was 2.2
± 2.52, the mean parity was 1.9 ± 2.32, and the mean number
of live births was 1.7 ± 0.26.
The mean score for knowledge about vitamins was 75.8
± 12.70; however, it was lowest for the vitamins that are the
Table 1: General description of 149 women of reproductive age who attended the outpatient clinic at Taibah University main campus.
Never married
n= 111 (%)
Ever married
n= 91 (%)
All
n= 202 (%)
p
Age (years, mean ± SD) 22.1 ± 2.78 29.3 ± 8.58 25.3 ± 7.08 0.000a
Nationality
Non-Saudi 4 (21.1/3.6) 15 (78.9/16.5) 19 (100.0/9.4)
Saudi 107 (58.5/96.4) 76 (41.5/83.5) 183 (100.0/90.6) 0.002b
Education
Basic or secondary 2 (22.2/1.8) 7 (77.8/7.7) 9(100.0/4.5)
More than secondary 109 (56.2/98.2) 84 (43.5/92.3) 193 (100.0/95.5) 0.043b
Work status
Not working 92 (71.9/82.9) 36 (28.1/39.6) 128 (100.0/63.4)
Working 19 (25.7/17.1) 55 (74.3/60.4) 74 (100.0/36.6) 0.000c
a Student’s t test.
b Fisher’s exact test.
c Pearson’s chi-squared test.
Perceptions of women about vitamin and folic acid supplements during pregnancy 201most important during pregnancy (53.5%, 108/202) and high-
est for knowing that pregnant women should take vitamins
(97.5%, 197/202), with nonsigniﬁcant differences between wo-
men who had never and ever been pregnant (Table 2). The
mean score for knowledge that some factors are teratogenic
was 41.6 ± 9.53; the score was the highest for alcohol
(83.7%, 169/202) and lowest for medications containing Accu-
tane (52.5%, 49/202), with no signiﬁcant difference between
never and ever married women (Table 3).
All the women knew about possible sources of folic acid, with
no signiﬁcant difference between never and ever gravid women.
The mean score for knowledge about folic acid was 67.1 ± 13.40
(Table 4). Regarding past complaints possibly due to folic acid
deﬁciency, 46.5% (94/202) had experienced visual problemsTable 2: Knowledge about vitamins of 149 women of reproductive age who attended the outpatient clinic at Taibah University main campus.
Never married
n= 111 (%)
Ever married
n= 91 (%)
Total
n= 202 (%)
p
Meaning of vitamins
Did not know 5 (50.0/4.5) 5 (50.0/5.5) 10 (100.0/5.0)
Knew 106 (55.2/95.5) 86 (44.8/94.5) 192 (100.0/95.0) 0.707a
Types of vitamins
Knew some 3 (37.5/2.7) 5 (62.5/5.5) 8 (100.0/4.0)
Knew all 108 (55.7/97.3) 86 (44.3/94.5) 194 (100.0/96.0) 0.433b
Sources of vitamins
Did not know 3 (33.3/2.7) 6 (66.7/6.6) 9 (100.0/4.5)
Knew 108 (56.0/97.3) 85 (44.0/93.4) 193 (100.0/95.5) 0.182b
Vitamin intake before pregnancy is important
No 7 (35.0/6.3) 13 (65.0/14.3) 20 (100.0/9.9)
Yes 104 (57.1/93.7) 78 (42.9/85.7) 182 (100.0/90.1) 0.059a
Most important vitamins before pregnancy
Knew some 43 (62.3 /38.7) 26 (37.7 /28.6) 69 (100.0/34.2)
Knew all 68 (51.1/61.3) 65 (48.9/71.4) 133 (100.0/65.8) 0.024a
Pregnant women must take vitamins
No 1 (20.0/0.9) 4 (80.0/4.4) 5 (100.0/2.5)
Yes 110 (55.8/99.1) 87 (44.2/95.6) 197 (100.0/97.5) 0.112b
Most important vitamins during pregnancy
Knew some 56 (59.6/50.5) 38 (40.4/41.8) 94 (100.0/46.5)
Knew all 55 (50.9/49.5) 53 (49.1/58.2) 108 (100.0/53.5) 0.022a
Vitamin intake decrease incidence of congenital anomalies
No 7 (26.9/6.3) 19 (73.1/20.9) 26 (100.0/12.9)
Yes 104 (59.1/93.7) 72 (40.9/79.1) 176 (100.0/87.1) 0.002a
Total mean knowledge score ± SD 74.8 ± 11.78 77.0 ± 13.71 75.8 ± 12.70 0.229c
a Pearson’s chi-squared test.
b Fisher’s exact test.
c Student’s t test.
Table 3: Knowledge about teratogenic effects of some factors of 149 women of reproductive age who attended the outpatient clinic at Taibah
University main campus.
Factor Never married
n= 111 (%)
Ever married
n= 91 (%)
Total
n= 202 (%)
p
Smoking
No 10 (47.6/9.0) 11 (52.4/12.1) 21 (100.0/10.4) 0.249a
Yes 93 (57.8/83.8) 68 (42.2/74.7) 161 (100.0/79.7)
Did not know 8 (40.0/7.2) 12 (60.0/13.2) 20 (100.0/9.9)
Alcohol
No 2 (28.6/1.8) 5 (71.4/5.5) 7 (100.0/3.5) 0.203b
Yes 97 (57.4/87.4) 72 (42.6/79.1) 169 (100.0/83.7)
Did not know 12 (46.2/10.8) 14 (53.8/15.4) 26 (100.0/12.9)
Hypothyroidism
No 30 (55.6/27.0) 24 (44.4/26.4) 54 (100.0/26.7) 0.986a
Yes 33 (54.1/29.7) 28 (45.9/30.8) 61 (100.0/30.2)
Did not know 48 (55.2/43.2) 39 (44.8/42.9) 87 (100.0/43.1)
Diabetes mellitus
No 67 (60.9/60.4) 43 (39.1/47.3) 110 (100.0/54.4) 0.162a
Yes 21 (45.7/18.9) 25 (54.3/27.5) 46 (100.0/22.8)
Did not know 23 (50.0/20.7) 23 (50.0/25.3) 46 (100.0/22.8)
Viral hepatitis
No 28 (45.9/25.2) 33 (54.1/36.3) 61 (100.0/30.2) 0.231a
Yes 43 (59.7/38.7) 29 (40.3/31.9) 72 (100.0/35.6)
Did not know 40 (58.0/36.0) 29 (42.0/31.9) 69 (100.0/34.2)
Obesity
No 70 (54.7/63.1) 58 (45.3/63.7) 128 (100.0/63.4) 0.216a
Yes 19 (46.3/17.1) 22 (53.7/24.2) 41 (100.0/20.3)
Did not know 22 966.7/19.8) 11 (33.3/12.1) 33 (100.0/16.3)
Folic acid deﬁciency
No 9 (75.0/8.1) 3 (25.0/3.3) 12 (100.0/5.9) 0.237b
Yes 73 (51.8/65.8) 68 (48.2/74.7) 141 (100.0/69.8)
Did not know 29 (59.2/26.1) 20 (40.8/22.0) 49 (100.0/24.3)
Accutane-containing medications
No 7 (63.6/6.3) 4 (36.4/4.4) 11 (100.0/5.4) 0.835b
Yes 46 (54.1/41.4) 39 (45.9/42.9) 85 (100.0/42.1)
Did not know 58 (54.7/52.3) 48 (45.3/52.7) 106 (100.0/52.5)
Antiepileptic
No 9 (47.4/8.1) 10 (52.6/11.0) 19 (100.0/9.4) 0.238a
Yes 50 (50.5/45.0) 49 (49.5/53.8) 99 (100.0/49.0)
Did not know 52 (61.9/46.8) 32 (38.1/35.2) 84 (100.0/41.6)
Total mean knowledge score ± SD 41.4 ± 9.86 41.8 ± 9.16 41.6 ± 9.53 0.768c
a Pearson’s chi-squared test.
b Fisher’s exact test.
c Student’s t test.
202 B. Ahmad et al.(p = 0.018) and 21.8% (44/202) had had dyspnea (p = 0.034)
(Figure 1). The mean score for knowledge about folic acid
among ever gravid women was 54.9 ± 9.04 (Table 5), and the
mean attitude score among ever gravid women toward vitamins
and folic acid intake was 56.4 ± 10.55 (Table 6). Nearly two
thirds (63.6%, 42/66) of the ever gravid women had obtained
their knowledge about vitamins and folic acid from physicians,
18.2% (12/66) through health education sessions and the media
and 10.6% from friends.
Discussion
The present study shows that the attitudes of women of repro-
ductive age in the Kingdom of Saudi Arabia with regard to the
importance of vitamin and folic acid supplements during preg-
nancy are unfavourable, although the main source of knowl-
edge was physicians. The knowledge scores for vitamins,
folic acid and sources of folic acid were slightly better, but
those for ever gravid women were still poor.
Consumption of 400 lg of folic acid daily at least 1 month
before conception and in the early days of pregnancy could
prevent 50–70% of neural tube defects,7–10 and the intake of
nutrients must be increased during pregnancy to cope with
the demands of both the growing fetus and the mother.11 Eat-
ing healthy food supplies the daily vitamin requirements, but
most diets require supplementation.12 Worldwide, more than
20 million infants are born with a low birth weight annually,
and, of these, 3.6 million die during the neonatal period,
mainly due to malnutrition.4–6 Antenatal nutritional advice in
the general obstetric population appears to be effective in
reducing the risk for preterm birth and increases the head cir-
cumference at birth. Balanced supplementation appears to im-
prove fetal growth and may reduce the risks for stillbirth and
infants born small-for-gestational age.13 Women therefore re-
quire planned health education programmes to improve their
attitudes, with special attention during antenatal care.
In this study, the majority (88.6%) of the women knew
about folic acid, most (92.1%) knew it was important, and
74.2% had taken it previously. These proportions are higher
than those in a study in Qatar on 1480 women attending ante-
natal care centers who completed a survey on knowledge, atti-
tudes and practice with regard to folic acid: 53.7% had heard
of folic acid, and, of these, half knew that folic acid is impor-
tant; however, only 14% knew that it can prevent birth defects,
and only 2% reported taking folic acid supplements.14 These
differences may be due to differences in sampling techniques
from our study. An earlier, smaller study of postpartum wo-
men in the United Arab Emirates (UAE) found that 14% of
148 UAE nationals but only 4% of 188 non-UAE subjects,
of whom 86% were Arab, had taken folic acid supplements
around the time of conception.15 Almost half of the UAE
nationals (47%) had taken supplements during the ﬁrst trimes-
ter, decreasing to 6% later in pregnancy. Only 35% of UAE
women claimed to have heard of folic acid. These differences
in knowledge might be attributable to the fact that 95.5% of
the women in our study had more than secondary education.
Table 4: Knowledge about folic acid of 149 women of reproductive age who attended the outpatient clinic at Taibah University main
campus.
Never married
n= 111 (%)
Ever married
n= 91 (%)
Total
n= 202 (%)
p
Know about folic acid
No 18 (78.3/16.2) 5 (21.7/5,5) 23 (100.0/11.4)
Yes 93 (52.0/83.8) 86 (48.0/94.5) 179 (100.0/88.6) 0.017a
Importance of folic acid
Not important 9 (56.3/8.1) 7 (43.8/7.7) 16 (100.0/7.9)
Important 102 (54.8/91.9) 84 945.2/92.3) 186 (100.0/92.1) 0.913a
Folic acid used in
Eryrthropoiesis 17 (58.6/15.3) 12 (41.4/13.2) 29 (100.0/14.4)
Protein and lipid metabolism 18 (75.0/6.2) 6 (25.0/6.6) 24 (100.0/11.9)
Skin and hair repair 9 (47.4/8.1) 10 (52.6/11.0) 19 (100.0/9.4)
All of the above 67 (51.5/60.4) 63 (48.5/69.2) 130 (100.0/64.4) 0.164a
Total mean knowledge score ± SD 66.9 ± 13.51 67.3 ± 13.34 67.1 ± 13.40 0.827b
a Pearson’s chi-squared test.
b Student’s t test.
Table 5: Knowledge of ever gravid women about folic acid among
149 women of reproductive age who attended the outpatient clinic
at Taibah University main campus.
n= 66 (%)
Folic acid is useful only in pregnancy
No 31 (47.0)
Yes 35 (53.0)
Clinical picture of folic acid deﬁciency
Did not know 22 (33.3)
Knew 44 (66.7)
Clinical picture of folic acid deﬁciency
Osteoporosis 24 (36.4)
CNS complications 37 (56.1)
Atherosclerosis 5 (7.6)
Folic acid overdose could be harmful
No 14 (21.2)
Yes 21 (31.8)
Did not know 31 (47.0)
Importance of folic acid intake during ﬁrst trimester
Not important 17 (25.8)
Important 49 (74.2)
Best source of suﬃcient amount of folic acid
Vegetables and fruits 16 (24.2)
Meat and liver 12 (18.2)
Medications 38 (57.6)
Women should start folic acid
Before gravidity 49 (74.2)
First trimester 5 (7.6)
Third trimester 12 (18.2)
Total mean knowledge score ± SD 54.9 ± 9.04
Figure 1: Participants’ past complaints indicating possible folic
acid deﬁciency.
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The inverse relationship between preconceptual folic acid
intake and neural tube defects is universally acknowl-
edged.16,17 Accordingly, many countries require fortiﬁcation
of foodstuffs with folic acid and encourage women to take
the recommended amount of this vitamin (0.4 mg/day) before
and during pregnancy.18–20 Numerous studies of the knowl-
edge, attitudes and practices of women of childbearing age
with regard to these recommendations and the importance of
folic acid have been published from both developed and devel-
oping countries,21–23 but little information is available on the
knowledge, attitudes, and practices of Arab women in general
and Saudi Arabian women in particular with regard to this
essential micronutrient. The cross-sectional design of the study
did not allow measurement of actual future use of vitamins
and folic acid, and further research is needed to study pre-
and post-study effects of health education knowledge, attitude
and skills.
Conclusion
The women in this study, especially those who had never mar-
ried, have rather poor knowledge about vitamins and folic acid
and about the teratogenic effects of certain substances. Ever-
gravid women also knew little about folic acid and had a
low attitude score toward both vitamins and folic acid.
Increasing awareness about vitamins and folic acid among wo-
men of reproductive age in Kingdom of Saudi Arabia is an ur-
gent need. Use of the media and health education sessions in
the workplace are possible approaches.
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Table 6: Attitude of ever gravid women toward vitamin and folic
acid intake among 149 women of reproductive age who attended
the outpatient clinic at Taibah University main campus.
n= 66 (%)
Previous use of vitamins
Always 25 (37.9)
Usually 28 (42.4)
Rarely 8 (12.1)
Never 5 (7.6)
Previous use of folic acid
No 17 (25.8)
Yes 49 (74.2)
Future intake of folic acid
Will not take 4 (6.1)
Will take 49 (74.2)
Undecided 13 (19.7)
Total mean attitude score ± SD 56.4 ± 10.55
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